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(57)Abstraot 

PROBLEM TO BE SOLVED: To output the accurate and 
precise synchronizing signal however a object to be 
measured is changed with time by changing the output 
position of a trigger signal and optionally setting timing 
for generating a synchronizing signal. 
SOLUTION: This scanning type laser microscope is 
constituted so that the synchronizing signal 
synchronized with at least either of horizontal scanning 
or vertical scanning is outputted. Then, the output 
position of the synchronizing signal can be optionally set 
for every frame or every line and optionally set in the 
unit of pixels on the respective frames or the respective 
lines. Besides, this microscope is provided with a 
synchronizing signal generation circuit 12 constituted of 
a memory for a synchronizing signal 21, a synchronizing 
signal memory controller 22 and a clock generation 
circuit 23. 
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(54) SCANNING TYPE LASER MICROSCOPE 

(57)Abstract; 

PROBLEM TO BE SOLVED: To output the accurate and 
precise synchronizing signal hov^ever a object to be 
measured is changed with time by changing the output 
position of a trigger signal and optionally setting timing 
for generating a synchronizing signal. 
SOLUTION: This scanning type laser microscope is 
constituted so that the synchronizing signal 
synchronized with at least either of horizontal scanning 
or vertical scanning is outputted. Ther 
position of the synchronizing signal ca 
for every frame or every line and optioi 
unit of pixels on the respective frames 
lines. Besides, this microscope is provided with a 
synchronizing signal generation circuit 12 constituted of 
a memory for a synchronizing signal 21, a synchronizing 
signal memory controller 22 and a clock generation 
circuit 23. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThls document has-b^en translated by computer. So the translation may not 

original precisely. \^ 

2.**** shows the word which caq not be translated. 

3.ln the drawings, any words are^Tiottranslated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the lnvention]This invention relates to the scanning laser microscope which makes a 

laser beam scan and acquires a picture on a sample. 

[0002] 

[Description of the Prior Art]The scanning laser beam microscope which the tomogram sliced 
optically is obtained and can acquire a three-dimensional picture from two or more tomograms 
by carrying out the two-dimensional scan of the laser beam on a sample without damaging 
samples, such as a living cell, tissue, etc., Is used conventionally. 

r00031 Drawinq 8 is what illustrates the system configuration of a general scanning laser beam 
microscope. Via the two-dimensional scanning optical system and object lens of the optical 
unit 1 which comprise a photoelectric conversion circuit etc, which change a two-dimensional 
scanning optical system, an object lens, and the optical signal from a sample into an electncal 
signal, the laser beam ejected from the laser light source 4 is led to the sample 5 which is a 
measuring object, and a two-dimensional scan is carried out in a focal plane. 
[0004]lf a reflected light or fluorescence occurs from the sample 5 by this scan, it is taken out 
as an optical signal in the photoelectric conversion circuit of the above-mentioned optical unit 
1 , and after changing the reflected light or fluorescence from the sample 5 into the electncal 
signal which shows the intensity of an optical signal, it will be sent to the control unit 2. 
[0005]ln the control unit 2, this electrical signal is inputted, it changes into a digital value, the 
shade image which consists of intensity distribution of the optical signal of the above- 
mentioned focal plane according to the above-mentioned two-dimensional scan is created, and 
a monitor display Is carried out with the display device 6 so that it may correspond to the two- 
dimensional scan of the two-dimensional scanning optical system from the input means 7. 
[0006]By the trigger signal in sync with the above-mentioned scan from the control unit 2, the 

http://ww4.ipdUnpit.go.jp/cgi-bin/tran_web_cgi_ejje?atW3=^^^^^^ 09/12/2010 



JP,2001-091843A [DETAILED DESCRIPTj^efN] Page 2 of 10 

electrical stimulation generator 3 connected to the control unit 2 gives electrical stimulation to 
the sample 5, and measures aging of the optical signal from the sample 5 which changes with 

these stimuli. 

[0007]Taking advantage of the feature of such a scanning laser beam microscope, it is mostly 
used in fields, such as physiology, pharmaceutical sciences, cell biology, as apparatus which 
carries out three-dimensional observation of the reaction to a chemical stimulus of the stimulus 
to a cell, for example, an electrical signal, heat, medicine, etc. 

[0008]Furthermore, these days, the demand as a measuring instrument for measuring aging to 
the above-mentioned stimulus correctly is also increasing. Thus, in order to measure exact 
aging, it is necessary to synchronize correctly the stimulus to the samples 5, such as the 
above-mentioned cell, and the scan of a laser beam and the incorporation of a picture. 
[0009]lt is firm output of the Vertical Synchronizing signal and Horizontal Synchronizing signal 
which are vertical and show the starting point or the shelf-life of a horizontal scanning being 
carried out from the scanning laser microscope, and inputting this signal into the trigger input 
terminal of the electrical stimulation generator 3 which gives a stimulus to the sample 5, The 
first timing of the image frame obtained or the first timing of a line is made to generate the 
above-mentioned stimulus, and it becomes possible to measure aging of the subsequent 
sample 5. 

[0010]However, in such a method, arbitrary frames or arbitrary lines are chosen from using the 
synchronized signal always outputted, and it becomes difficult to generate a stimulus or to 
control generating of a stimulus and a stop arbitrarily. 

[001 1]Then, the light-scanning type microscope which has a generation circuit of the 
synchronized signal which chooses arbitrary lines within a frame and can choose generating of 
a stimulus and a stop is indicated by JP,H10-10436,A (the following "1st example of 

precedence" is called). 

[0012]According to this microscope, it becomes possible to generate a trigger signal with the 
line specified in arbitrary frames. 

[0013]On the other hand, using the same synchronized signal, the shading means of the laser 
which is the illumination light of a scanning laser microscope is controlled, and the equipment 
(the following "2nd example of precedence" is called) which minimizes the Irradiation position 
to a sample is also proposed. The acoustooptical device which controls a 
penetration/protection from light of a laser beam at high speed specifically stores the laser 
radiation position within a frame in a trigger signal output unit beforehand, and ON-and-OFF 
control of the scan to the sample of a laser beam is carried out synchronizing with the two- 
dimensional scan of a laser beam. 
[0014] 

[Problem(s) to be Solved by the lnvention]However, although the output of the trigger in the 
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specified line is controllable for every arbitrary frames in the 1st example of precedence 
mentioned above, Since there is none of all synchronous relationship between a setting-out 
means to specify the line to output, and the synchronous circuit which manages a frame, an 
output position cannot be changed for every frame. 

[0015]Since the above-mentioned setting-out means manages an output position per line, It 
cannot control the output position on a line. 

[0016]ln the example of precedence of the above 2nd, since the trigger output position in a 
frame is set up beforehand, an output position cannot be changed according to a position 
chemical change [ the output position / the output position In each frame Is the same, and / a 
sample ]. 

[0017]ln any of the above 1st and the 2nd example of precedence, the synchronized signal to 
be used is a digital signal of only the binary which controls ON and OFF, and it cannot depend 
for it according to an output level, and it cannot set up because of fine control. 
[0018]The place which this invention was made in view of the above actual condition, and is 
made into the purpose. The position which outputs a trigger signal can be changed, setting out 
of the timing which generates a synchronized signal is enabled arbitrarily, and it is in providing 
the scanning laser beam microscope which can output an exact and precise synchronized 
signal also to aging lil<e a measuring object throat. 
[0019] 

[IVIeans for Solving the Problem]ln a scanning laser microscope which outputs a synchronized 
signal In sync with at least horizontal [ the Invention according to claim 1 ] and vertical one 
scan. It had an output position setting-out means by which it could set up arbitrarily for every 
frame or line, and an output position of a synchronized signal could be arbitrarily set up by a 
pixel unit each frame or on each line. 

[0020]Since it can set up arbitrarily for every frame or line and an output position of a 
synchronized signal can be arbitrarily set up by a pixel unit each frame or on each line, if it has 
such composition. For example, it becomes possible to measure correctly a stimulus to a cell 
which is a measuring object, and aging in a specified pixel position of a cell. 
[0021]After the invention according to claim 2 is based on data on the above-mentioned frame 
or a line where the above-mentioned output position settlng-out means was measured in 
invention given [ above-mentioned ] in Claim 1, an output position of a synchronized signal on 
a frame or a line is set up. 

[0022]lf it has such composition, it will become possible to make an output position of a 
synchronized signal change according to aging of a measuring object by setting up an output 
position of a synchronized signal based on data on the above-mentioned frame which added to 
an operation of Invention given [ above-mentioned ] in Claim 1, and was measured, or a line. 
[0023]The invention according to claim 3 carries out variable setting out of the level of a 
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synchronized signal which outputs the above-mentioned output position setting-out means in 
invention above-mentioned Claim 1 or given in two. 

[0024]lf it has such composition, in addition to an operation of invention above-mentioned 
Claim 1 or given in two, can set up now an output position and an output level of a 
synchronized signal, and with time accuracy. It becomes possible to control minutely 
apparatus which operates corresponding to data obtained and by which extemal connection 
was carried out to this scanning laser microscope. 
[0025] 

[Mode for carrying out the invention]{A 1st embodiment) A scanning laser microscope which 
starts a 1st embodiment of this invention below is explained with reference to Drawings. 
[0026]About a system configuration of the whole scanning laser microscope, the graphic 
display and explanation are omitted as what was shown by above-mentioned drawing 8 , and a 
thing which gives identical codes to identical parts since it is fundamentally the same. 
[0027]A deer is carried out and drawing 1 mainly explains composition in the control unit 2. 
[0028]The control unit 2, The scanner waveform generating circuit 1 1 which generates a 
driving waveform to a scanner used for a two-dimensional scanning optical system in the 
optical unit 1 , the A/D conversion circuits 13 which change into digital data an electrical signal 
outputted from a photoelectric conversion circuit of an optical unit, and these circuits are 
synchronized. By the synchronizing signal generation circuit 12 and the above-mentioned A/D 
conversion circuit 13 which generate a synchronized signal for making it operate. It is 
constituted by the system memory 15 which saves a data point etc. which are used in the 
image display circuit 16 which creates image data from obtained digital data, and is displayed 
on the above-mentioned display device 6, and described image data and the scanner 
waveform generating circuit 11, CPU14 which carry out generalization control of these each 
circuit, etc. 

[0029]The scanner waveform generating circuit 1 1 generates the scanner driving waveform set 
up beforehand according to vertical / Horizontal Synchronizing signal, and the pixel clock by 
which it is generated from the synchronizing signal generation circuit 12, and It drives a 
scanner so that the above-mentioned laser beam may be scanned to two dimensions in the 
focal plane of the sample 5. The electrical signal which shows the light intensity outputted from 
the optical unit 1 in accordance with this Is inputted into the A/D conversion circuit 13, the 
digital output is sampled with the above-mentioned level / Vertical Synchronizing signal, and a 
pixel clock, and it changes into digital data. 

[0030]This digital data is the information on the above-mentioned light intensity. 

It is made to display on the display device 6 which comprises CRT etc. via the image display 

circuit 16 as a picture, or is stored and saved as image data by CPU14 at the system memory 

15. 
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[0031]Next, the detailed circuitry in the above-mentioned synchronizing signal generation 

circuit 12 is shown using drawing 2 . 

[0032]As shown in the figure, the synchronizing signal generation circuit 12 comprises the 
memory 21 for synchronized signals, the clock generation circuit 23, and the synchronized 
signal memory controller 22. 

[0033]The synchronized signal memory controller 22 is what has a counter which operates 
with the clock from the clock generation circuit 23 to the inside. As for the memory 21 for 
synchronized signals memorized In response to the signal from this synchronized signal 
memory controller 22, the object for vertical synchronizations, the object for horizontal 
synchronizations, and the capacity for trigger signals for which only the data length for at least 
one frame memorizes the data of the data width of a triplet at least are needed. 
[0034]Subsequently, operation of the above-mentioned embodiment is explained. 
r00351 Drawing 3 mainly shows the contents of processing of the control action by CPU 14 of 
the control unit 2, and in advance of acquisition of a picture CPU 14, According to the size of 
the picture to acquire, level/Vertical Synchronizing signal for one frame are written in the 
memory 21 for synchronized signals (Step S11), The start address of the memory 21 for 
synchronized signals used as an acquisition range of a picture and the memory length to be 
used are set as the synchronized signal memory controller 22 (Step S12), and the counter of 
the synchronized signal memory controller 22 Is started. 

[0036]The output from this counter is counted up for every clock which the clock generation 
circuit 23 outputs from a start address, and returns to a start address in the place which 
reached the above-mentioned memory length. The contents of the memory 21 for 
synchronized signals are read by this output, and the picture for one frame is first acquired 
(Step SI 3). 

[0037]The picture for this one obtained frame is displayed by the image display circuit 16 with 
the display device 6, and it stands by that the operator of this scanning laser microscope 
performs a setting input to this display using the input means 7 of a mouse, a keyboard, etc. 
(Step SI 4) (Step SI 5). 

[0038]. Carry out a deer, and when it judges that there was an Input from the input means 7, 
based on a display with the display device 6, are inputted from the input means 7. The data 
which specifies the position (a line position and a picture element position) on the frame 
number of the output position of the trigger signal for generating electrical stimulation and a 
picture is received (Step S16). 

[0039]Based on the inputted data, CPU14 performs required setting out to the memory 21 for 
synchronized signals, and the synchronized signal memory controller 22, starts again the 
counter in the synchronized signal memory controller 22, and starts the incorporation of a 
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picture (Step S17). 

[0040]Henceforth, if it is a frame of tlie number to which the frame acquired was set (Step 
S1 8), after setting the output position of a trigger signal to the electrical stimulation generator 3 
so that electrical stimulation may be generated in the optional position in a picture, acquisition 
of (Step S20) and a picture will be performed (Step S21). 

[0041 ]lf it is not a frame of the number to which the frame acquired was set (Step S18), a 
picture will only be acquired, without setting electrical stimulation (Step S19). 
[0042]lt is what can generate electrical stimulation only in the arbitrary picture element 
positions in the arbitrary frames which the operator set up beforehand, In this way, two or more 
pictures which caught aging in the sample 5 obtained are displayed with the display device 6 
one by one, and (Step S22) the system memory 15 is made to memorize them (Step S23). 
[0043]Processing is ended when not continuing the step mentioned above (Step S24). 
[0044]As opposed to the frequency which sends in the clock generation circuit 23 although the 
memory length for the frame number to set up must be secured In a 1st embodiment of the 
above, When the speed of CPU 14 is quick enough, the memory 21 for synchronized signals is 
constituted as FIFO memory or dual port memory, and it may be made to write in subsequent 
data after the start of a scan. 

[0045]lt is not based on the speed of CPU14 but may be made to provide a DMA (Direct 
Memory Access) function In the synchronized signal memory controller 22 so that transmission 
can do data directly between the system memory 15 and the memory 21 for synchronized 
signals at high speed. 

[0046]Above, according to a 1st embodiment of this invention, the output position of a 
synchronized signal can be arbitrarily set up now by a pixel unit for every frame or line, and it 
becomes possible to, measure correctly the stimulus to the cell which is a measuring object, 
and aging of a cell for example. 

[0047]Although the case where the electrical stimulation generator 3 Is used as external 
connection equipment linked to the control unit 2 is illustrated in this embodiment, if it is 
apparatus which needs to secure acquisition of a picture, and a time synchronization, it will not 
be limited to this. 

[0048](A 2nd embodiment) The scanning laser microscope which starts a 2nd embodiment of 
this invention below is explained with reference to Drawings. 

[0049]What was shown by above-mentioned drawing 8 about the system configuration of the 
whole scanning laser microscope, Fundamentally, as same thing, identical codes are given to 
identical parts and the graphic display and explanation are abbreviated to the thing shown by 
drawing 1 about the composition in the control unit 2, and the thing shown in drawing 2 about 
the detailed circuitry in the synchronizing signal generation circuit 12, respectively. 
[0050]Subsequently, operation of the above-mentioned embodiment is explained. 
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[0051lDraHa4 mainly shows the contents of prooessing of the oontrol action CP" 4 ° 
Ihe con^^, and in advance of acquisition of a picture CPU14, According to the s ze of 
the picture to acquire, ievelA/ertical Synchronizing signal for one frarne are wr«en ,n the 
merrory 21 for synchronized signals (Step S31), The start address of the men,on- 21 for 
rynchronized signals used as an acquisition range of a piaure and the men^ory ength t e 
used are set as the synchronized signal memory controller 22 (Step S32), and the counter of 
the synchronized signal memory controller 22 is started. 

052,Theoutputfromth 
circuit 23 outputs from a smrt address, and returns to a start address ,n the p la e wh,ch 
reached the above-mentioned memory length. The contents of the memory 21 for 
sTnclld signals are read by this output, and the picture for one frame Is first acquired 

loT/siThe picture for this one obtained frame is displayed by the ""^^^^'^^^^^ * 
he di play device 6, and it stands by that the operator of this scanning laser -n™- 
performs a setting input to this display using the Input means 7 of a mouse, a keyboard, etc. 

|o«rcro:.rdeer,and When Itiudgesthatthere was an inputfrom the input m^^^^^^^^^^ 

ased on a display with the display device 6, are inputted from «ie '"P" J'^^^^f 
which specifies the posWon (a line position and a picture element position) on the frame 
Imber of the output position of a trigger signal as the 1st condWon for generatng electnca, 

Stimulation and a picture is received (Step S36). 

[OOstBased on the inputted data, CPU14 performs required setting out to the memory 21 for 
synchronized signals, and the synchronized signal memory controller 22. 
SjThen, the threshold forjudging whether the position and the '"^^^^^'^^^^ 
element data of the specific picture element data on each frame or a ""^^^^-'^ "^^^""^ 
for Changing the generation state of electrical stimulation, for example ,s set up Step S37). 
r00571Then the data which specifies the position (a line position and a picture demen 
est nonthe frame of the number Of the output pos^onofatrlggersign^^^^^^^ 
I received as the 2nd condition for generating the electrical stimulation at the time of fulfilling 
the conditions for [above-mentioned] changing (Step 838). 

roosaiin this way, since the conditions for generating two electncal stimulation and the 
rrnsfor switching this Will flnlshbelngsetup,thecounterinthesynchro^^^^ 
memory controller 22 is started again, and the Incorporation of a picture ,s started (S^ • 
l00591Henceforth, it is ,udged whether it is over the threshold which the '—^^1%^; 
picture element data of the position set up at the above-mentioned step S37 set up (Step 340), 
A Picture is acquired, generating electrical stimulation based on the 1st condition for 
gene,^;:,g electrical lulation set up a. the above-menUoned step S36, when not ha^ng 
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exceeded (Step S41), When it is over the threshold, after carrying out change setting out at the 
2nd condition for generating electrical stimulation and generating electrical stimulation, (Step 

542) , It is what can switch the conditions for generating electrical stimulation based on (Step 

543) and the change conditions which, the operator set up beforehand by acquiring a picture 
after all, and can continue observation, In this way, two or more pictures which caught aging in 
the sample 5 obtained are displayed with the display device 6 one by one, and (Step S44) the 
system memory 15 is made to memorize them (Step S45). 

[0060]Processing is ended when not continuing the step mentioned above (Step S46). 
[0061]Only when the luminance value of the picture element data of the specific point position 
P in a picture as shown in drawing 5 (a) obtained by a time series exceeds the threshold set up 
beforehand, drawing 5 , It is what illustrates the operating state at the time of setting up output 
a trigger signal in order to make homotopic generate electrical stimulation, It turns out from the 
time of judging that this luminance value exceeded the threshold Lth as shown in drawing 5 (b) 
to the time of it being judged that it was less that output a trigger signal is being continued for 
every frame. 

[0062]With the conditions for changing the generation state of the electrical stimulation set up 
at the above-mentioned step 837. It shall be chosen whether the average value in each frame 
or specific line position range of image data, a variance, etc. exceed another predetermined 
threshold, or it is less. 

[0063]Thus, according to this embodiment, it becomes possible to make the output condition of 
a synchronized signal change according to aging of a measuring object by carrying out change 
setting out of the output position of a synchronized signal and the output state from the data of 
the measured frame or a line. 

[0064](A 3rd embodiment) The scanning laser microscope which starts a 3rd embodiment of 
this invention below is explained with reference to Drawings. 

[0065]As what drawing 6 shows about the system configuration of the whole scanning laser 
microscope, and was shown by above-mentioned drawing 8 almost fundamentally, and same 
thing, identical codes are given to identical parts and the explanation is omitted. 
[0066]A deer is carried out, it replaces with the control unit 2 at the electrical stimulation 
generator 3. the laser intensity regulator 31 is connected, and the control unit 2 performs the 
control. 

[0067]The laser intensity regulator 31 is allocated between the laser light source 4 and the 
optical unit 1 , is constituted using an acoustooptical device, and after it carries out attenuation 
regulation of the light volume of the laser beam oscillated by the laser light source 4 based on 
the control from the control unit 2, it is supplied to the optical unit 1 . 
[0068]lt is considered as what was shown by above-mentioned drawing 1 about the 
composition in the above-mentioned control unit 2, and the almost same thing, identical codes 
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are given to identical parts, and tiie graphic display and explanation are omitted. 

[0069]Next, the composition of synchronizing signal generation circuit 12' in the control unit 2 Is 

explained using drawing 7 . 

[0070]in the figure, synchronizing signal generation circuit 12' Memory 21for synchronized 
signals ', Comprise the clock generation circuit 23 and the synchronized signal memory 
controller 22, and the synchronized signal memory controller 22, It is what has a counter which 
operates with the clock from the clock generation circuit 23 to the inside, Memory 21' for 
synchronized signals memorized in response to the signal from this synchronized signal 
memory controller 22 memorizes two or moren a bit of data to trigger signals, and the data of 
that n bit is outputted to D/A converter 32, it is analog-ized and is supplied to the above- 
mentioned laser intensity regulator 31 . 

[0071]lf it has such composition, it will become possible to give the laser beam adjusted about 
arbitrary intensity with the laser intensity regulator 31 to arbitrary positions as Illumination light 
within a two-dimensional scan layer. 

[0072]Although the laser intensity regulator 31 was explained as what carries out the good 
abnormal-conditions paragraph of the laser intensity based on the analog-ized signal by D/A 
converter 32, To the external connection equipment which can receive a two or more bits 
digital signal, direct sending of the digital output from memory 21for synchronized signals ' can 
be carried out not using D/A converter 32. 

[0073]Of course as external connection equipment linked to the control unit 2, it does not 
restrict to the laser intensity regulator 31 , and according to this embodiment, It becomes 
possible to control such external connection equipment correctly in time and minutely. 
[0074]This invention Is not limited to the above 1st thru/or a 3rd embodiment, and let it be what 
has possible changing variously and carrying out within limits which do not deviate from the 
summary. 
[0075] 

[Effect of the lnvention]Since according to the invention according to claim 1 it can set up 
arbitrarily for every frame or line and the output position of a synchronized signal can be 
arbitrarily set up by a pixel unit with each frame or each line, For example, it becomes possible 
to measure correctly the stimulus to the cell which is a measuring object, and aging in the 
specified pixel position of a cell. 

[0G76]according to the invention according to claim 2 ~ an effect of the invention given 
[ above-mentioned ] in Claim 1 - in addition, it becomes possible to make the output position 
of a synchronized signal change according to aging of a measuring object by setting up the 
output position of a synchronized signal based on the data on the measured above-mentioned 
frame or a line. 

[0077]Accordlng to the invention according to claim 3, in addition to an effect of the invention 
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above-mentioned Claim 1 or given in two, can set up now the output position and output level 
of a synchronized signal, and with time accuracy. It becomes possible to control minutely the 
apparatus which operates corresponding to the data obtained and by which external 
connection was carried out to this scanning laser microscope. 

[Translation done.] 
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